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LOW LAKE LEVfL DUE TO CHAIGEb CUM TE

Lester H Murdoch Sec-

tion Director of Weath-

er Bureau Writes on

Conditions

PRECIPITATION CYCLES-

Dry Period to Be Succeeded by

Wet Era and High

Water

Is our climate changing If this
question were asked 100 men of mature
years at least ninety of them would
answer in the affirmative-

In Utah a cytle of unusually heavy
precipitation began in 1S66 and con
tinued until 1886 During that period
the old settler confidently asserted
that the climate had changed to wet
ter and even men of scientific train-
ing tried to explain the increased pre-
cipitation as due to human agencies-
It was stated that the humidity had
been greatly Increased by breaking up
the land Irrigation Increased vegeta
tion etc Since 1887 the precipitation
has been deficient and nothing is now
heardon the subject of human agencies
increasing the humidity Most men who
spent their youth between 1866 and
1886 will now tell you that our climate
has changed to drier

Great Change in the Past
It Is therefore evident that the per

son who forms the opinion that climate
is changing based upon his own per
sonal experience is very likely to be
mistaken And yet no one who has
stood near Salt Lake City and ob
served on the mountain sides the shore
lines of the ancient Lake Bonneville
can doubt for a minute that the cli
mate of the Great Basin has under
gone a very decided change The max
imum height of the old fresh water
lake was about 1000 feet above Its
remnant Great Salt lake and Its depth-
at the point where Salt Lake City now
stands was something like 900 feet
Lake Bonneville covered the western
half of Utah and small portions of
eastern Nevada and southern Idaho
Its waters were discharged through
Red Rock pass in southern Idaho and
finally reached the Pacific ocean
through the Columbia river During
the existence of the lake its outlet
was lowered 375feet by erosion pro
ducing a corresponding fall In the lake
itself

The lake existed as long as precipita
tion was in excess of the evaporation-
and this was for thousands of years
Finally a change in climate caused the
evaporation to exceed the precipita

ftlon with the result that the lake
dropped below its outlet The fall has
continued until there now remains only-
a comparative small body of nearly
saturated Salt
Indeed It may be that all water dis
appeared from the basin and that the

lake Is the result of a swing
Ing back to more humid conditions
The that a lake has disap
peared does not necessarily demon
strate thut this change is due to in
creased evaporation or diminished rain-
fall but after careful Investigation of
the conclude that theot hake Befnneville can
be accounted fot only by a change in

Era of Transformation Long
Gilbert calculates that it would take

4000 years for Great Salt lake to ac
present supply of chlorine

From this data some Idea may be ob-
tained of the centuries that havelapsed since the time of Lake Bonne
yule His studies of this region also
show that preceding the epoch of high
water was a period during which the
basin was nearly or quite dry This
period exceeds in length the time that
has elapsed since the Lake Bonneville
epoch And still preceding that period-
of drouth was another humid epoch
during whIch the water rose to with-
in ninety feet of the Lake Bonneville
stage and continued five times as long

Geologists generally agree that there
were two periods of glaciation on the
northern hemisphere An epoch of
much warmer weather separates the
two during which most of the ice

It seems probable that
the two great lakes which have covered
thii basin were produced by the same
conditions which caused the two peri-
ods nf glaciation and were therefore
coexistent with them

Many theories have been advanced-
to explain these great vicissitudes of
cllnmte but the question is far from
settled

Precipitation Goes in Cycles
The changes In climate which ge

ology shows have taken place are so
slow that they probably would not be
appreciable in the most carefully kept
record in a thousand years but a study
of the precipitation record of
any locality will show that
there are extended periods of
comparatively dry weather fol-
lowed by a number of years with ex-
cessive precipitation and these in turn
by a cycle of dry years During thetwentyone years from 1866 to 1S86 the
average annual precipitation at Salt
Lake City was 1S49 inches or l84 In
ches more than the average for the
entire record and during the first thir
teen years of this the aver
age precipitation was 2003 inches or
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343 inches greater than the average
for all years The precipita
tion for the fifteen years from 1887 to
1901 was only 15 inches which is 165

the average for all years
While no authentic rain gauge rec

ords In this vicinity prior-
to 1863 a very good record of the pre-
cipitation was kept by the water level
of Great Salt lake This wonderful
lake served as a very good rain gauge
for the basin which it drains until ir-
rigation and other processes of agri
culture following the settlement of the
state interfered with its catch

The accompanying chart shows how
nicely the water level has responded-
to the precipitation until the last few
years As a result of the excessive
precipitation the lake reached a max
imum level qf about thirteen feet in
1868 and again in 1876 The maximum
level for 1886 was a little over nine feet
but responding to the dry cycle which
began the following year a fall began
and continues at the present time The
level on Nov 15 1902 was three feet
three Inches below the zero of the
gauge shoving a decline of over twelve
feet 1886 and an extreme range
of about sixteen feet

Irrigation a Factor
Irrigation has undoubtedly been a

factor in bringing about the present
low level but it is equally certain that
the factor has been the shortage-
in precipitation The divergence be
tween the precipitation and lake lines
for the last few years is evidently due
in part at least to the accumulative
effects of the drouth

When the Mormon settlers entered
the valley in 1847 the lake level was
nearly as low as at present The po
sition of the storm line and the growth-
of Ute sage and other brush down to
this line led Gilbert to conclude that it
had been many years and perhaps even
centuries since the lake had been
above the storm line of 1847 In order-
to throw further light upon the sub
ject the writer recently made an ex-
amination of the lake shore to deter
mine how far down the brush Is now

A fairly good growth of
sagebrush and greasewood was found
between the 1876 and 1886 lines grease
wood predominating The growth of
brush on the shore In 1847 therefore
cannot be used to prove that the low
water of that period had existed a
greater time than from sixteen to
twentysix years but from all data
available it seems more than proba
ble that ft had existed for at leasttwenty years This beine casBj it
can be assumed tnat a began
in Utah as early as 1827 this cycle
continued until 1864 or about thirty
seven years Judging from the lake
level It is safe to estimate that the
average annual precipitation during
these years was not over fifteen inches

Dry Cycle Now On
For Salt Lake City then we Lave

a dry cycle extending from 1827 to
1S64 during which the average an
nual precipitation was about fifteen
inches from 1865 to 18S6 a wet cycle
with an average annual precipitation of
1842 Inches and from 1887 to the pres
ent time a dry cycle the average an
nual precipitation from 1887 to 1901 be-
ing fifteen inches

Having outlined the wet and dry
cycles for Salt Lake City it will now
be found both interesting and In
structive to records of
other localities for the same purpose

selected art in about the
as Salt Lake City and

include San Francisco Sacramento
Denver Omaha St Louis Cincinnati-
and Baltimore The wettest twenty
consecutive years at both San Fran-
cisco and Sacramento records extend
ing back to 1850 were from 1866 to

average

I

Inchesbelow

kept

I

I

dry CYCJ

examine the

Thebtations
sam latitude

were

mai

thc

¬

¬

¬

¬
¬

¬

¬

¬

¬
¬
¬

¬

¬

¬
¬
¬

¬

¬
¬

EXPLANATORY upper line IpdIcates the precipitation andthe lower oie the lake level
Dotted lines indicate periods of no authentic observations or that thedata has been approximated the position of the storm line in 1847 and thegrowth of sagebrush down thereto are the only data upon which both thelake and precipitation lines prior to 1847 are based except an observation by

r

NOTESThe

1r

Y T Y Y Y Y T Y Y T

1885 at Denver the seventeen years
from the beginning of the record in
1S70 to 1886 were the wettest the
record was begun at Omaha in 1S71
and shows the first sixteen years to
be the wettest the wettest twenty con-
secutive years at St Louis and Cin-
cinnati records extending back to 1839
and 1838 respectively were from 1840
to 1859 at Baltimore this record was
broken prior to 1S71 and the wettest
twenty consecutive years there were
found from 1873 to 1892

Wet Belt Moves About
From the foregoing it appears that

the country west or the Rock moun-
tains had its wettest cycle from 1866
to 1887 while the middle Mississippi-
and Ohio valleys received their heavi-
est precipitation from 1840 to 1859 It
will be observed that while the cen
tral portion of the country was re-
ceiving an abundance of moisture thecountry west of the Rock mountainswas passing through the dry
cycle of which we have any record
But the dry cycle we are in at pres
ent is general from San Francisco to
Baltimore The past fifteen years have
been the driest fifteen consecutive years
on record for all the stations named
except Sacramento and the drouth Is
equally wen marked there but the fif
teen years from 1851 to 1S65 were a
trifle drier

How long will the present dry cycle
continue A correct answer to this
question would be worth millions of
dollars tothe people of the United
States and be especially valuable to
those living in regions

Dry Farming Unpopular
During the first few years after Utah

was settled no dry farming was at
tempted but during the latter part
of the sixties after an apparent change
in climate it was found that handsome
crops of grain could be raised without
irrigation and more and more land
was broken up for this dry farming
During the past fifteen years dry
farming has generally been a failure
and is now being largely abandoned
and in several settlements mostly in
the west central portion of the state
irrigation water has been so scarce
that very small drops have been raised
for several years and if a continu
ance of the dry cycle could be fore
cast there would be a general exodus
from those parts

The Southern Pacific company is ex-
tending its road across the north end
of Great Salt lake Judging from past
levels the track should be placed from
sixteen to twenty feet above the pres-
ent level to provide for high water If
it could be forecast that the present
dry cycle would continue twenty years
longer it would probably mean a sav
ing of at least 1000000 to this com-
pany alone And still another case in
point is that of the Great lakes which
have become so low In recent years-
as to interfere with navigation The
government has made financial provi
sion for investigating this difficulty and
for the formation of a practical plan
for raising the water level The level
will probably be raised by the con-
struction of a dam costing millions of
dollars If It were known that the next
twenty yearswould be unusually wet
this expense Would be unnecessary for
the present

Sun SpotsDo Not Affect Rain
Many of the subject have

studied the fluctuations in weather
conditions as dependent upon sun spot
cycles The investigations of Wolf and
Wolfer of Switzerland show that the
short cycles in length from 90 to
136 years and that there are grand
cycles of increase and decrease both
seeming to cover a period of about
fiftyfive years
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In comparing precipitation records
with sun spots some investigators have
found that a maximum of sun spots is
accompanied by a deficiency of precipi-
tation and a minimum byan excess 5

while others equally as reliable but
using the precipitation records of dif
ferent found the

conditions to exist
The writer has compared the Salt

Lake City precipitation record with
Wolfers sun spot tables published In
the Monthly Weather Review for April

but has been unable to discover
any relation whatever between them
Years of minimum sun spots are some
times excessively wet and sometimes
excessively dry and the same may be
said of years of maximumsun spots-
It seems pretty well settled that no
well defined connection exists between
the short sun spot cycles andthe pre
cipitation and this may also said
of the fiftyfiveyear periods but in
the latter case the precipitation records
are too short to permit a fun investir
gation of the subject But there are
sufficient data to show a rela-
tionship does exist it is rather

For example the sun spot curve
for the period from 1840 to 1859 does
not appear to differ materially from
that from 1887 to 1901 During the first
period the central portion of the United
States was In a wet cycle while the
country west of the Rocky mountains
was in a very dry one During the
latter period a dry cycle prevailed from
San Francisco to Baltimore

length of Dry Period Uncertain
We shall therefore have to conclude

that there is no known natural law by
which we can predict the length of
the present dry cycle The data shows
that weather equally as dry prevailed
west of the Rocky mountains for a
period of at least thirtyseven
If it were known that these recurring
periods were of equal length no change
for the better could be expected in the
intermountain country until about 1954
But it is probable that these periods
vary in length and If this be true
they cannot be used as an index to the
future until much more data and
knowledge are accumulated
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Brigham Street HouseBroken
Into Crooks Enjoy the

Paul Regime

While Martin Hanson of 634 Brigham
street and his family were away visit
ing friends on Saturday evening bur
glars entered his home and ransacked-
it thoroughly The Hansons left the
house about 8 oclock apd returned
shortly after 10 oclock When they
entered the house they saw at once
that an unbidden guest had been there
Bureau drawers had been emptied on
the floor and their contents tossed
about the room Trunks had been
broken into and even the beds dis
turbed in the search made by the bur-
glar or burglars for money and jew-
els Fortunately for the Hansons
there was very little money in the
house and no jewelry and the vic-
tim of the night prowlers told the po-
lice that only a few mall articles
were missing and that the Joss would
not amount to more than a few dol
larsThe thieves secured entrance to the
house by prying open a rear window
with a jimmy With the family
away from home they hadample

to do their work and they
did it thoroughly It is believed by
the police that the burglars had heard
of a large sum of mpney which Han
son was supposed to have in the house
and tlJelr opportunity
they entered the make a
search for it and it

disappointed taking with them a
few souvenirs of their visit

The burglary was reported to the
police soon after it happened on Sat
urday night but the act that it had
occurred was carefully suppressed by
Chief Paul who to have
the fact that crime Is rampant in the
town heralded more than he cars help
Burglaries are of almost nlghtly oc
currence and in no instance in the
last few months has any arrest been
made with the exception of four news-
boys arrested yesterday for stealing
four mouth organs The gentlemen or
the jimmy who do the large jobs
such as the robbery of the Sierra Ne
vada Lumber company and the Con
tinental Oil company have not been
caught and it Is believed that a gang
of professional safe blowers and
strongarmers are making their head

quarters in the city calm in the knowl
edge that the chief of police is much
more likely to be nursing a sick horse
at his livery barn than attending to
his duties as chief of police

POPE GREETS CANADIANS-

Holy Father Intends to Meet Them
Again Three Years Hence

Rome Nov 2S The popp today pave a
farewell private audience to Archbishop
Bruchcsi of Montreal His holiness
afterwards went to the throne room
where Mgr Bruchesi presented to him
all the Canadians now in Rome num
bering sixty The pope said he was de

to see the Canadians and gave
his benediction to them all

On leaving Archbishop Brucheal said
I hope to see your holiness on next

visit to Rome threef years hence
The pope promptly replied I will

wait for you
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Minnesota Is Confident
Chicago Nov Minnesota foot-

ball team passed through Chicago today
en route to Mount Clemens MIcJi where
it will the next few days preparing
for the Thanksgiving
gan Thorpe the big halfback was on
crutches but the rest of the men ap
peared tff be in excellent condition and
rather confident of defeating the Michi-
gan team
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The precipitation record at Salt Lake City for 1901 does not repre
for the entire drainage basin from May 2 to 4 40S inches Of rainfell at Salt take City but this excessive precipitation covered onK

Davis and Small portions of adjoining counties about of thebasin while the rainfall was comparatively Jicht powlwis
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NOW PREPARING

THE REPORTS

Irrigation Field Work For the
Season Has

UTAH REPORT IS COMPLETED-

IS A VAIiTTABLE ADDITION TO

IRRIGATION LITERATURE

Special to The Herald
4HEYENNE Wyo Nov

I field work of the irrigation inves-

tigations of the United States de-

partment of agriculture for 1902 un-

der the supervision of officers of the
local office has been completed and
the members of the force who have
been in the field have either returned
n will soon return to headquarters to
prepare the results of their summers
uiqrk for publication C G Elliott for-

merly editor of the Drainage Journal
has finished his drainage studies in
Colorado To enable him to give all
of his time to this work he has re-

linquished the editorship of the Drain-
age Journal and has
by D A Anderson of Chicago who
hereafter will be at the head of both
the Drainage Journal and the Irriga-
tion Age

Professor O V P Stout of the TJn-
lversity of Nebraska who in connec-

tion with Professor J M Wilson of
the irrigation department of the Uni
versity of and Mr Elliott
has been preparing working plans for
the drainage of large areas injured by
alkali in the vicinity of Fresno has
returned to his university studies at
Lincoln

Jay D Stannard assistant in irriga
has recently re
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turned fron making a study
use of water and of seepage on the
Snake and Big Lost rivers in Idaho-
in cooperation with State Engineer-
D W Ross

Frank Bond irrigation assistant
bulletin on rice culture in Louis-

iana and Texas has recently been is
has continued his studies in those

states
Assistant Arthur P Stover is coop-

erating with Director Samuel Fortier-
of the Montana agricultural experi-
ment station In the study of
trpm the Gallatin river near Bozeman
and the Yellowstone river west of
Billings Mont This work is the first
of an investigation covering the state
of Montana similar to that carried on
in California In 1900 and in Utah

the past two years-
E R Morgan water commissioner-

for Salt Lake county Utah who is
also connected with the irrigation in-
vestigations has kept a record dur
ing the past season of the flow of wa-
ter in the principal canals of Jordan
rlver Uuili and will soon arrive and
report

Irrigation in Utah
The most comprehensive report to be

published during the year will be that
on irrigation in Utah which is now
ready for the press This report will
Include a general discussion of irri-
gation in Utah by William E
Smythe of California and reports on
Weber river by J D Stannard on
Jordan river by Ray P Teele on
Provo and American Fork rivers by
Arthur P Stover on Spanish Fork
river by State Engineer A F pore
mus on Logan river by George L
Swendsen and on Virgin and Sevier
rivers by Frank Adams This report
will present the extent and methods-
of irrigation water right sit
uation on the streams considered and
will be a valuable aid to lawmakers of
Utah in framing a better irrigation
code than that state now has

Irrigation in Egypt is the title of
the report Assistant Chief Clarence T
Johnston has prepared on his

Egypt last winter under special au-
thority from the secretary of agri-
culture This report has been com-
pleted and forwarded to the Washing-
ton office for It will be
a richly illustrated comprehensive dis-

cussion of irrigation in the country
where Irrigation had its rise Reports-
on Egyptian irrigation have been is
sued from time to time but none has
considered in so much detail the agri-

cultural and water right phases treat
ed by Professor Johnston This report
will therefore be a valuable addition to
the already large amount of irrigation
literature issued by the department of
agriculture

While people are clamoring for a
share of the benefits of the recent ir-

rigation act many farmers are losing
sight of the value of reservoirs in
private ownership as they are found
along the Cache La Poudre and Big
Thompson rivers in Colorado The dis-

cussion of some of these typical reser
voirs was published in the last year-
book of the department of agriculture-
and further investigations have been
carried on by Assistant Clarence E
Tait who will shortly prepare a bul-

letin presenting the results of his
study

Test Case Pending-
For a number of years the compli
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cations arising on interstate streams
have been the subject of much discus
sion by those endeavoring to improve
irrigation conditions in the west and
there Is now in the United States

court a case brought by the
state of Kansas seeking to enjoin cit-
izens of Colorado from continuing di
versions from the Arkansas river Be
cause of the prominence of the inter
state complications the office of ir-
rigation investigations in this city will
make these its principal sfUdy during
the season of 1903 In cooperation
with the state engineers of Colorado
Wyoming and Nebraska the office
force will make a comprehensive study-
Of the extent and conditions of irri-
gation from the North and South Platte
rivers and of the main Platte below
North Platte Neb Data will be
gathered showing the history of set-
tlement along these streams and of

of water and the extent and char
acter of the present use the flow of
the streams at the different state
boundaries and the number of rights-
to water already decreed matters of
Irrigation practice such as the duty
of water evaporation and seepage and
also the more difficult problem of un-

derflow W B Dunton of the of-

fice force has already begun the work
by an examination of water right
records of Wyoming and Colorado

IN BALTIMORE
Baltimore Nov 3 A fire today in the

umbrella factory of Cans Bros caused
200000 damage to the building and stock
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fTfi Perect Brain
PURE PALATABLE POPULAR

Millions Are Eating MALTAVITA The Perfect Food

MaltaVita is the vital the lifegiving food the
of brain and body

MaltaVita is in phosphates or brain food
MaltaVita is the perfectly cooked

thoroughly malted flaked and toasted wheat
foodMaltaVita contains all of the gluten of the whole wheat
and Is the peer of all prepared as a bone and muscle
builder
Perfect Health is Sustained byaPerfectPood

MaltaVita the perfect food eaten for breakfast and
insures perfect diges-

tion and removes causes
of insomsla and dyspepsia

the ills of life are due to
poor digestion Perfect health Ijj

clear I

bright clean white
sweet breath are the

blessings that follow a regular
diet of

Beware of imitations Insist I

Large packages 15 cents-
at your grocers

MALTAVITA
PURE FOOD CO

Battle Creek Mich
Toronto Canada

Theres a sWagger to our overcoats
that you wont find in any other out
side of the swell tailor shops

The shoulders the hang to the
sleeves and the roll to the lapel
notice them carefully

Then after you get through on the
outside turn to the inside

Examine the linings the canvas
the pockets the padding the hair-
cloth these are the parts that give
ife to the garment
If youre overcoat needing you sim-

ply cannot afford to buy one before
coming here

We can suit most any pocketbook-
cause there are coats at 800
1000 1200 1350 and up to

mtMlViSt K ttW3S 5000
AndvVeVe sure to suft any oVercoat fancy
When you come in Weve a few suits Wed like to show

ONE
PRICE JP 136138

MAIN STREET

ANDERSOW
HUGH ANDERSON President C WARNOCK Secstrfary

m South Main St Salt Lake City
P O Box 377 Tftlephone 19o

fire life and Accident
Aetna of Hartford
Firemans Fund of California
Scottish Union National of Edinburgh Scotland
Alliance of England

of Germany
northern of England
Royal Exchange of London England

814071948
4579013

18852302
21330000
5000000

30729495
20000000

please the housewife as well as the guests unless she has the

Dinner Ware Cut Glass etc to make it show off well If you

are short DINNER SET CUT GLASS SILVERWARE CARVING

SET BOASTER FOOD CHOPPER we can furnish

SCOTTSTREVELL

j A Vitalizing Tonic and eRpstoraivoe to the Reproductive System

MARVEL VIBVKNVM TABLETS
AvaluaWe therapeutic remedy for debility in the especially indi-

cated urethral inflammation ovarian irritable bladder aching
troubles and presenility or too early decline of the physical powers soolten found among
statesmen writers business men women where

reproductive of sox act quickly and in a few days produce a feeling
strength and which is not in any Viburnum

Tablets are a true and restorative and not a stimulant Their regular and
continued use for some weeks surprising results to the patient per
bottle 100 For Sale by all Druggists-

or mailed direct on receipt of price Address
MARVEL COMPANY Times Building NEW YORK CITY

For sale by F C SCHRAMM
F J HILL DRUG CO
CHARLES VAN DYKE
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Food f07 and rfuscle
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Vita

on MaIta Vita the
perfect food

Requires No Cooking
ReadyTo Eat

MaItl1Vibl is so prepared
to be easily digested and assim-
ilated young sick or-

well
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DISEASES

OF MEN
In the treatment of urivate diseases such as Varicocele Tm

Blood PoiSon Stricture etc to which our practice is
limited and to which We have devoted the best part of

PRIVATE

potency
our

lives we give a written legal guarantee to effect a perfect andpermanent cure in everY case undertaken for treatment Consultation at office
or bv letter Is free and if you decide to take treatment charges will not be more
than YOU are willing to pay for the benefits received
COOK MEDICAL CO 116 S MAIN ST SALT LAKE CITYJ


